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A new approach was attempted to analyze the value of NFT, which is emerging as a major field in the digital
environment along with cryptocurrency and metaverse. From the point of view that heterogeneous groups may
exist in an NFT collection, latent class analysis, an object-oriented methodology, was applied. Existing NFT
value studies focus on finding significant variables mainly through regression analysis, so there is a limitation in
not considering the heterogeneity within the group. As an analysis result of the representative NFT,
BAYC(Bored Ape Yacht Club), it can be divided into 8 heterogeneous groups (latent class) by NFT properties
and rarity, and it was confirmed that the average value of each group differs by more than two times.
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Figure 1. BAYC Examples #3921(left) #8585(right)
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B A A E(Information Criteria; IC)= FAA S &5+
o A #FH ZAAZY &5 I 188t LY A=
71 Woltt tEAQ AEZZE AIC(Akaike Information
Criteria), BIC(Bayesian Information Criteria)®} sBIC (sample
size adjusted Bayesian Information Criteria) 5-°] 912 1 gt
o) &g 5% A7 AT} Sraha ¥ 5 ek
B2t 2Ye 53 FRE BAAFY RY4e AES Y
Bl 2SR 0 1749 ke 2o 1] eSS ¢
T3 Z0E At $5H AL LMRT(Lo-Mendell-
Rubin Adjusted Likelihood Ratio Test)9} BLRT(Bootstrapped
Likelihood Ratio Test) 5= Ab&3tH AAAZF +5 sl &
d 2y Age Ao] & Ao FoSFES Tl G
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BAYCE 2021 4] A8 o] 714 7FASl= NFTE
Wy lom, 20221 99 AA 115 229 vhE7K(floor
price)Z HHZA 7} E AAuI QITH(Kireyev, 2022). H]7
(background), B (clothes), 772 ©](earring), F(eyes), B (fur),
T2 (hat), Y(mouth)®] 7714 £A49] 1717 EAHES 2%
©210,000 N(EZ ID 05H EZ ID 9999744))9] A& T}

ojHAE Zeth SRR WA, BA 5S40 /M  8le
o2 2EA WA, 715 A Foll s REo 22 4
23} Th(<Table 1>3} Appendix <Table Al1> ZZ), Zr $A4E
E8,44,7,23,19,37,33/0¢] £4%e 7HABE b5 2%
9] 4 1314,733,728 7FA 1AW 1 Z 10,000 7} 7} A=
NFTO| B2 &A3hd WIE 49 HA7F 2 4 26914 2o 7023
O % 43 av ol WEF FEL IALE 19T
T A A S8 SAE 2 AR T2 2EH
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(fi) 4 ‘W“”OIE} d & S0 BAYCE T4 stE 1A EZID
of AAFE 1000070012, 1 F D(fur) £49 F 2A
(brown) & Z& EZ DY 1,378 Molng, 4%k 24 e
3] 91 %+ 10,000/1,378 = 7.2569°] T
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g ML 712 o AUA 7 E ZAE AT o= 9 F
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Geun-Cheol Lee -

Heejung Lee

Number of

Property 1| **° [Property 7 Rarity
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Latent Class NFT value
Figure 2. Research Model
Table 1. Research Variables
variables mean min max
property 1~7 See appendix Table Al
b d ber of
0 s.erve num er.o 58791 4 7
variables properties
rarity 167.2183 38.1 662.9
d dent
CPENCEN | NFT value | -0.0397 | -1.2448 | 1.5170
variable

< 433} th(Asparouhov and Muthén, 2014; Kim and Hong,
Al
EO

2021). BA 194 E ZAA S T2 A5 F2FA S5
A=Y Bt FAAS B4 Y8ty HE ZAAZF
F8 2R DA 20 M e BAAF AFFELEE 27
2 ZENFT7F 48 ZAAZS $EH 02 A3 B4 39
ME oA 29 AAAZ EFE 1

Aol thgk 2 JAAF Y S AST
A& 9184 LatentGold 5.1 3Step &S AHE3IA o0, &
AAZol T NFT 2ko] 25S 913 SPSS 262 AH&-3EA T
AT 2.8 (<Figure 2>)& NFT 247 %& 54 2 NFT ©|
AAXo|| Jkg F= /_;)\-] &4 9 A%} _L]_;(].L/\i P
AE o, BEFE ZAAZol w2 NFT 7k 71 A3} 4=
FTEUTEARENG 7MY SA L HFY HTE Mﬂ
HE &4 79 Moz AT &4 75 77 F 6
GNFT7F 2 449 2 Ha 494 Hf 79 g 2t

o~
Mz

k-

4.1 AAAE 4+ AA

L}EP)'B} WHﬁl
3= A E(AIC, BIC 5), 4 74 A7 A%
HAA ] &7&E Table 290 %ﬂok’it} AL A%
T+ AICE #AAS 7t 5ol ddue A&H 08 7HAs)
78S HY oy BICY sBICY A%+ 8709 #AAZ
ol A & 27-& UER) AT Morgan(2015)& W3 W9} A&

Z7) 38 A A =840 A BICS sBIC7F B A& A
Sle A FYS AZFgon B pET EY3 Aslojmg

o= 20

3&
ol ooxt N

=Y
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Table 2. Goodness-of-fits of latent class models
classes 2 3 4 5 6 7 8 9 10
AIC 405210 352883 333619 331139 328483 327088 324520 324081 322587
BIC 407577 356437 338361 337067 335599 335390 334010° 334758 334451
sBIC 406508 354829 336216 334385 332380 331634 329717 329928 329084
LMRT 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
BLRT' 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Entropy 1 0.9765 1 1 0.9982 0.9976 0.9855 0.9819" 0.9838
0.7277 0.5350 0.5351 0.5313 0.4322 0.4027 0.3847 0.4328 0.3847
0.2723 0.2822 0.2609 0.2568 0.2569 0.2584 0.1814 0.2048 0.2049
0.1827 0.1827 0.1810 0.1792 0.1791 0.1374 0.1616 0.1656
0.0213 0.0213 0.0974 00.076 0.1218 0.0852 0.0926
classification 0.0095 0.0213 0.0543 0.0926 0.0548 0.056
rate 0.0130 0.0213 0.0561 0.0213 0.0548
0.0081 0.0213 0.0199 0.0179
0.0047 0.0147 0.0160
0.0049 0.0041
0.0034
“and " indicate min values and p-values respectively.
BICE 3] 7|02 AAT & Yot AERT Y B¢ 08 T A& WA LR 7|esl] = 44 ¥t 28u, 4 &
o] Ao AT 71—'} i E5 TS H tH(Muthén, 2004). +  AASEER T S5 vlES Tl Ay = 498 3
7HA o] = AA(LMRT, BLRT) % froj&Eo] 0ol 253 AASE S4< A4 & Aok w3 £49 4% NFT 24
o BAAE 47} TNR4E 28 AT BOAEAOE A4Sl SAE NS LAY PUNAT BAASUE 7D
UERET o8] 37b 12 TS AAAF £E SN SRS BEA Golath Sz LY HAE 243
R T 98 AAAZE BEAFE AV B 8L 049 9 1}
A Hge AN 02F 38 HrH<Table 4> 22), 5, AW
2 A A% EA 82 1|7 449 A X 42y} EWE] Ik ot
)78 & A 9 gk U A] &4 ol Baf A= <Table 4>9] &4 9
$NE TEE AAASE £4, S4 Ao wigt o] wE D Aol & ol AFHAE T 7o Aol E &4
A3 %‘JDP 2 ERENG 4 HofE Yol FAATS ATk 53, 7 FAR HAE 2t H(fu) £49 AD 7
SARE 7|E o8 S EAe B EoHth<Table 3> #%). 3] 3 {89 A5 Fof ¢ Aol & &3 TH(Chi-squared =
A=l w}a} A7t F7h8ke AdE Bo7|2 S AT 2 5282, p-value = 0.02155).

E

YAEE z= AAA S 73 89 A= T4

&A1) o

n rir
oELL_[[mL [‘Il‘
o,

o O

)\]-9] A A o] = %(J\:]-o]a]r 9}1—/]_
AANAZo| £33 ZF NFTEQ &4 EAL 7717 £4 9
3l 171709 4% %% 2 @m0 23 to| B2 #A7

Table 3. Rarity and Number of Properties by Latent Classes

El ““—“«] 749 QA Ql 44 791 black, dark brown, brown

ofneS oHitﬂ 0.23¢ ek 870329 At 78 A5t
H 042 4?6 #S Ztet o) Fokgo] thE ko vl g
Edd d &80 A5 2Hy ok A& st

classes number of NFTs classification rate | number of properties rarity range of rarity
1 177 0.0213 4 -1.2355 0.4993
2 1011 0.1218 5 -0.5644 0.9237
3 1141 0.1374 5 -0.4522 0.7940
4 767 0.0926 6 -0.3667 0.8230
5 3210 0.3847 6 -0.0505 0.8348
6 1506 0.1814 7 0.4230 1.0638
7 451 0.0561 6 2.0280 0.8909
8 39 0.0047 5.9237 5.0521 0.8802
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Table 4. Property Characteristics by Latent Classes

o] A - o] 3A

Properties

classes # Of_ : i
properties | background fur clothes eyes mouth hat earring
1 4 0.1813 0.4293 0.9994 0.0282 0.2162 0.9995 0.9998
2 5 0.0950 0.3868 0.9999 0.0069 0.1906 0.0881 0.9119

3 5 0.0442 0.4374 0 0.0140 0.2099 0.9999 1
4 6 0.1115 0.3766 0.4172 0.0037 0.1493 0.5827 0.0001

5 6 0.0539 0.4113 0 0.0011 0.1324 0 1
6 7 0.0848 0.4110 0 0.0046 0.2025 0 0.0001
7 6 0.1141 0.3242 0.0695 0.0811 1.6106 0.0603 0.8702
8 5.9237 0.4033 0.2311 0.205 0.1021 33.2899 0.2818 0.5897
overall 5.8792 0.0332 0.4033 0.1866 0.0100 0.2076 0.2281 0.7061

background: variation coefficient of rarity, fur: proportion of black, dark brown and brown, clothes, hat & earring: proportion of none, eyes: proportion

of blue beams and laser eyes, mouth: proportion of special bored unshavens.

Table 5. NFT Examples by Latent Classes
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Table 6. NFT Values by Latent Classes

classes mean std. dev. min max
1 0.2790 0.2347 -0.5567 1.0661
2 -0.0789 0.1910 -1.2449 1.0422
3 -0.0812 0.1926 -0.7187 1.1267
4 -0.0823 0.1464 -0.7201 0.8703
5 -0.0907 0.1425 -0.7196 0.7052
6 -0.0001 0.2036 -0.6515 1.2404
7 0.2682 0.2749 -0.4225 1.5171
8 0.6797 0.3538 0.0650 1.5137
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Table A1. Frequency of Each Value of Attributes Fur, Clothes, Mouth, Hat, Eye, Earring, and Background
Fur Clothes Mouth Hat
Black 1229 Admirals Coat 64 Bored 2272 Army Hat 294
Blue 490 Bandolier 163 Bored Bubblegum 119 Baby's Bonnet 158
Brown 1370 Bayc T Black 215 Bored Cigar 121 Bandana Blue 89
Cheetah 406 Bayc T Red 140 Bored Cigarette 710 Bayc Flipped Brim 231
Cream 636 Biker Vest 253 Bored Dagger 49 Bayc Hat Black 228
Dark Brown 1352 Black Holes T 205 Bored Kazoo 74 Bayc Hat Red 119
Death Bot 175 Black Suit 42 Bored Party Horn 88 Beanie 578
Dmt 215 Black T 334 Bored Pipe 132 Bowler 262
Golden Brown 778 Blue Dress 95 Bored Pizza 50 Bunny Ears 195
Gray 496 Bone Necklace 203 Bored Unshaven 1551 Commie Hat 304
Noise 155 Bone Tee 230 Bored Unshaven 65 Cowboy Hat 354
Bubblegum

Pink 511 Caveman Pelt 163 Bored Unshaven Cigar 94 Faux Hawk 136
Red 474 Cowboy Shirt 119 Bored Unshaven Cigarette 438 Fez 377
Robot 265 Guayabera 232 |Bored Unshaven Dagger 28 Fisherman's Hat 345
Solid Gold 46 Hawaiian 283 Bored Unshaven Kazoo 61 Girl's Hair Pink 105
Tan 626 Hip Hop 128  Bored Unshaven Party horn| 45 Girl's Hair Short 150
Trippy 77 Kings Robe 68 Bored Unshaven Pipe 101 Halo 324
White 397 Lab Coat 144 Bored Unshaven Pizza 26 Horns 252
Zombie 302 Leather Jacket 206 Discomfort 208 Irish Boho 225
Eyes Leather Punk Jacket| 153 Dumbfounded 505 King's Crown 77
3d 487 Lumberjack Shirt 213 Grin 713 Laurel Wreath 72
Angry 432 Navy Striped Tee 334 Grin Diamond Grill 78 Party Hat 1 120
Blindfold 264 Pimp Coat 80 Grin Gold Grill 91 Party Hat 2 107
Bloodshot 846 Prison Jumpsuit 235 Grin Multicolored 116 Police Motorcycle 130

Helmet
Blue Beams 49 Prom Dress 103 Jovial 296 Prussian Helmet 130
Bored 1714 Puffy Vest 227 Phoneme o000 255 S&m Hat 235
Closed 710  |Rainbow Suspenders| 135 Phoneme L 241 Safari 182
Coins 479 Sailor Shirt 284 Phoneme Oh 237 Sea Captain's Hat 304
Crazy 407 Service 142 Phoneme Vuh 333 Seaman's Hat 420
Cyborg 108 Sleeveless Logo T 144 Phoneme Wah 163 Short Mohawk 318
Eyepatch 333 Sleeveless T 252 Rage 266 Spinner Hat 181
Heart 394 Smoking Jacket 221 Small Grin 272 Stuntman Helmet 157
Holographic 151 Space Suit 105 Tongue Out 202  |Sushi Chef Headband| 187
Hypnotized 220 Striped Tee 412 Earring Trippy Captain's Hat 65
Laser Eyes 69 Stunt Jacket 178 Cross 149 Vietnam Era Helmet | 223
Robot 350 Tanktop 235 Diamond Stud 222 Ww2 Pilot Helm 110

Sad 551 Tie Dye 144 Gold Hoop 462 Background

Scumbag 233 Toga 202 Gold Stud 439 Aquamarine 1266
Sleepy 751 Tuxedo Tee 235 Silver Hoop 882 Army Green 1243
Sunglasses 352 Tweed Suit 141 Silver Stud 823 Blue 1242
Wide Eyed 549 Vietnam Jacket 224 None 7023 Gray 1170
X Eyes 243 Wool Turtleneck 240 New Punk Blue 1232
Zombie 308 Work Vest 188 Orange 1273
Purple 1291
Yellow 1283
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